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DISPLAY PANEL, MANUFACTURING
METHOD THEREOF, AND INTELLIGENT
TERMINAL

1. FIELD OF DISCLOSURE

The present invention relates to a field of display devices
and in particular, to a display panel, a manufacturing method
thereof, and an intelligent terminal.

2. DESCRIPTION OF RELATED ART

Compared with liquid crystal displays, active matrix
organic light emitting diode (AMOLED) displays have
advantages of high contrast, wide viewing angles, and fast
response speed for moving images, and are increasingly
used in smartphone screens. In order to maximize visual
effects, full-screen smartphones are developed.

At present, a camera in the full-screen smart phone is
generally placed under a screen (CUP), but a base polyimide
(PD) film layer of the display screen, a metal film layer in an
array layer, an anode, an organic functional film layer, a
cathode, a thin film encapsulation layer, and a polarizing
film affect light transmission through the screen, wherein the
PI film layer, the anode, and the polarizing film affect the
light transmission most seriously, resulting in poor photo-
sensitive effects of the under-screen camera.

SUMMARY

The present invention provides a display panel to solve
the problem of poor light transmission efficiency of conven-
tional displays.

The present invention provides a display panel, compris-
ing a photosensitive region for disposing a photosensor of a
camera, wherein the display panel comprises:

an array substrate; and

a plurality of anodes disposed on the array substrate;

wherein the photosensitive region is disposed on one side

of the array substrate away from the anodes, and the
anode which is disposed corresponding to the photo-
sensitive region comprises a patterned structure.

The display panel further comprises a pixel definition
layer disposed on the array substrate and the anodes, and a
protrusion structure is arranged on a surface the pixel
definition layer corresponding to the photosensitive region.

The patterned structure comprises a fan-blade shaped
structure.

The protrusion structure comprises at least one sphere-
shaped protrusion.

The display panel further comprises a polarizing film
disposed at one side of the pixel definition layer away from
the array substrate, and the polarizing film comprises a
hollow region disposed corresponding to the photosensitive
region.

The display panel further comprises an organic functional
layer and an encapsulation layer, the organic functional layer
is disposed on the pixel definition layer and the anodes, the
encapsulation layer is disposed on the organic functional
layer, and the polarizing film is disposed on the encapsula-
tion layer.

The present invention further provides an intelligent ter-
minal, comprising:

a camera and a display panel,

wherein the display panel comprises a photosensitive
region, a photosensor of the camera is disposed in the
photosensitive region, and the display panel comprises:
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an array substrate; and

a plurality of anodes disposed on the array substrate;

wherein the photosensitive region is disposed on one side

of the array substrate away from the anodes, and the
anode which is disposed corresponding to the photo-
sensitive region comprises a patterned structure.

The display panel further comprises a pixel definition
layer disposed on the array substrate and the anodes, and a
protrusion structure is arranged on a surface of the pixel
definition layer corresponding to the photosensitive region.

The patterned structure comprises a fan-blade shaped
structure.

The protrusion structure comprises at least one sphere-
shaped protrusion.

The display panel further comprises a polarizing film
disposed at one side of the pixel definition layer away from
the array substrate, and the polarizing film comprises a
hollow region disposed corresponding to the photosensitive
region.

The display panel further comprises an organic functional
layer and an encapsulation layer, the organic functional layer
is disposed on the pixel definition layer and the anodes, the
encapsulation layer is disposed on the organic functional
layer, and the polarizing film is disposed on the encapsula-
tion layer.

The present invention further provides a manufacturing
method of a display panel, comprising steps as follows:

providing an array substrate;

forming a plurality of anodes on the array substrate,
wherein the array substrate is provided with a photosensitive
region for disposing a photosensor of a camera at one side
away from the anodes; and

patterning the anode which is disposed corresponding to
the photosensitive region.

The method further comprises:

forming a pixel definition layer on the array substrate and
the anodes; and

forming a protrusion structure on a surface of the pixel
definition layer corresponding to the photosensitive region.

The method further comprises:

forming a polarizing film at one side of the pixel definition
layer away from the array substrate; and

removing a portion of the polarizing film disposed cor-
responding to the photosensitive region.

Advantages of the present invention: The display panel of
the present embodiment provides the photosensitive region
for disposing the photosensor of the camera at a bottom of
the array substrate, and the anode arranged corresponding to
the photosensitive region has the patterned structure to
increase a light transmissive area at the anode, improve light
transmission of the display panel, and increase an amount of
light reaching the photosensitive region. The pixel definition
layer is provided with the protrusion structure on the surface
of the pixel definition layer corresponding to the photosen-
sitive region, so that light having a large deviation angle can
be transmitted into the photosensitive region, thereby further
improving light transmission of the display panel. The
portion of the polarizing film corresponding to the position
of the photosensitive region is the hollow region to maxi-
mize the amount of light reaching the photosensitive region.

BRIEF DESCRIPTION OF DRAWINGS

In order to more clearly illustrate the embodiments of the
present disclosure or related art, figures which will be
described in the embodiments are briefly introduced here-
inafter. It is obvious that the drawings are merely for the
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purposes of illustrating some embodiments of the present
disclosure, and a person having ordinary skill in this field
can obtain other figures according to these figures without an
inventive work.

FIG. 1 is a schematic structural view illustrating a display
panel according to one embodiment of the present invention;

FIG. 2 is a schematic structural view illustrating a pat-
terned structure of an anode of the display panel according
to one embodiment of the present invention;

FIG. 3 is another schematic structural view illustrating the
patterned structure of the anode of the display panel accord-
ing to one embodiment of the present invention;

FIG. 4 is still another schematic structural view illustrat-
ing the patterned structure of the anode of the display panel
according to one embodiment of the present invention;

FIG. 5 is a schematic view illustrating an operating
principle of the display panel according to one embodiment
of the present invention;

FIG. 6 is a schematic structural view illustrating an
intelligent terminal according to one embodiment of the
present invention; and

FIG. 7 is a process flow diagram illustrating a manufac-
turing method of the display panel according to one embodi-
ment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The present invention is described below with reference
to the accompanying drawings, in which embodiments of
the present invention are provided for fully describing the
technical contents of the present invention for ease of
understanding. However, the present invention may be
embodied in many different forms of embodiments, and the
protection scope of the present invention is not limited to the
embodiments set forth herein.

The terms used in the description of the present invention
are intended to describe particular embodiments only and
are not intended to describe the whole concept of the present
invention. Expressions used in the singular forms encom-
passes the plural forms of expressions unless otherwise
specified. In the following description of the present inven-
tion, it should be noted that terms such as “comprise”,
“include”, and “contain”, are intended to indicate presence
of features, numbers, steps, actions, or combinations thereof,
but are not intended to rule out the possibility that one or
more other features, numbers, steps, actions, or combina-
tions may be added. The same reference numerals in the
drawings denote the same parts.

Please refer to FIG. 1, which is a schematic structural
view illustrating a display panel according to one embodi-
ment of the present invention.

As shown in FIG. 1, the present invention provides a
display panel, comprising a photosensitive region 3 for
disposing a photosensor of a camera, wherein the display
panel comprises an array substrate 1 and a plurality of
anodes 2. The anodes 2 are disposed on the array substrate
1. The photosensitive region 3 is disposed on one side of the
array substrate 1 away from the anodes 2. In other words, the
photosensitive region 3 is disposed on a bottom of the array
substrate 1. In details, the photosensitive region 3 can be
disposed on a surface of the bottom of the array substrate 1,
that is, the photosensor of the camera can be disposed on the
surface of the bottom of the array substrate 1; alternatively,
the photosensitive region 3 can be a recess of the bottom of
the array substrate 1, that is, the photosensor of the camera
is disposed in the recess of the bottom of the array substrate
1, thus thinning the array substrate 1 in a position corre-
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sponding to the photosensor of the camera and increasing an
amount of light reaching the photosensor of the camera.

Each anode 2 includes an indium tin oxide (ITO) film,
silver (Ag), and an ITO film stacked one above the other.
Silver (Ag) has a light reflecting function, so the anodes 2
have extremely low light transmission. In solution, the
anode 2 arranged corresponding to the photosensitive region
3 is patterned, so that the anode 2 arranged corresponding to
the photosensitive region 3 has a patterned structure to
increase a light transmissive area of the anode 2 arranged
corresponding to the photosensitive region 3, thus improv-
ing light transmission of the display panel and increasing an
amount of light reaching the photosensitive region.

The anodes 2 on the array substrate 1 can be produced by
physical vapor deposition, and the patterned structure of the
anode 2 can be made by photolithography techniques like
coating, exposure, and development. The patterned structure
of the anode 2 can be a fan-blade shaped structure which is,
for example, a three-fan-blade structure as shown in FIG. 2,
a four-fan-blade structure as shown in FIG. 3, a five-fan-
blade structure as shown in FIG. 4. The patterned structure
of the anode 2 can be a structure of other shapes, as long as
these shapes can increase the light transmissive area of the
anode 2; and the present invention is not limited in this
regard.

Furthermore, as shown in FIG. 1, the display panel further
comprises a pixel definition layer 4 disposed on the array
substrate 1 and the anodes 2, and a protrusion structure is
arranged on a surface of the pixel definition layer 4 corre-
sponding to the photosensitive region 3. In the present
embodiment, the protrusion structure is disposed on the
surface of the pixel definition layer 4 corresponding to the
photosensitive region 3, so that light having a large deviation
angle is transmitted into the photosensitive region 3 to
further improve light transmission of the display panel.

The patterned structure of the anode 2 can be made by
photolithography techniques like coating, exposure, and
development. The protrusion structure on the surface of the
pixel definition layer 4 comprises at least one sphere-shaped
protrusion. As shown in FIG. 5, light is refracted into the
photosensitive region 3 after being irradiated to the sphere-
shaped protrusion to increase an amount of light in the
photosensitive region 3.

Furthermore, the display panel further comprises a polar-
izing film 5 disposed at one side of the pixel definition layer
4 away from the array substrate 1, and the polarizing film 5
comprises a hollow region 8 disposed corresponding to the
photosensitive region 3. Since the polarizing film 5 filters
out about 50% of the light, the polarizing film 5 is hollowed
out in a region corresponding to a position of the photosen-
sitive region 3. That is, a portion of the polarizing film 5
corresponding to a position of the photosensitive region 3 is
removed, so as to maximize the amount of light reaching the
photosensitive region 3.

The display panel further comprises an organic functional
layer 6 and an encapsulation layer 7. The organic functional
layer 6 is disposed on the pixel definition layer 4 and the
anodes 2, the encapsulation layer 7 is disposed on the
organic functional layer 6, and the polarizing film 5 is
disposed on the encapsulation layer 7.

It should be noted that, after the pixel definition layer 4 is
produced, the organic functional layer 6 and the encapsula-
tion layer 7 are sequentially produced by a process like
thermal evaporation, chemical vapor deposition (CVD), or
inkjet printing. Then, the polarizing film is attached onto the
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encapsulation layer 7. After that, a portion of the polarizing
film 5 corresponding to the position of the photosensitive
region 3 is removed.

Further, the array substrate 1 includes a base substrate and
a thin film transistor layer disposed on the base substrate.
The photosensitive region 3 is disposed on a side of the base
substrate away from the thin film transistor layer, and the
anode 2 is disposed on a side of the thin film transistor layer
away from the base substrate.

The thin film transistor layer includes a buffer layer, an
active layer, a gate insulating layer, a gate electrode, an
interlayer insulating layer, a source/drain electrode, and a
planarization layer. Specifically, the buffer layer in the thin
film transistor layer is disposed on the base substrate, the
active layer is disposed on the buffer layer, the gate insu-
lating layer is disposed on the buffer layer and the active
layer, and the gate electrode is disposed on the gate insu-
lating layer. The interlayer insulating layer is disposed on the
gate insulating layer and the gate electrode, the source/drain
electrode is disposed on the interlayer insulating layer, and
the planarization layer is disposed on the interlayer insulat-
ing layer and the source/drain electrode. The anode 2 is
disposed on the planarization layer and the source/drain
electrode in the thin film transistor layer to be electrically
connected to the source/drain electrode in the thin film
transistor layer.

In light of the above, the display panel of the present
embodiment provides the photosensitive region for dispos-
ing the photosensor of the camera at a bottom of the array
substrate, and the anode arranged corresponding to the
photosensitive region has the patterned structure to increase
a light transmissive area at the anode, improve light trans-
mission of the display panel, and increase the amount of
light reaching the photosensitive region. The pixel definition
layer is provided with the protrusion structure on the surface
of the pixel definition layer corresponding to the photosen-
sitive region, so that light having a large deviation angle is
transmitted into the photosensitive region, thereby further
improving the light transmission of the display panel. The
portion of the polarizing film corresponding to the position
of the photosensitive region is the hollow region to maxi-
mize the amount of light reaching the photosensitive region.

FIG. 6 is a schematic structural view illustrating an
intelligent terminal according to one embodiment of the
present invention.

As shown in FIG. 6, the intelligent terminal of the present
embodiment comprises a camera and a display panel 10. A
photosensor 11 of the camera is disposed in a photosensitive
region 3 of the display panel 10. The display panel 10 is the
display panel of the above-mentioned embodiment, so a
detailed description is omitted herein for brevity.

In this embodiment, the photosensor 11 of the camera is
disposed in the photosensitive region 3 at a bottom of the
display panel 10. By increasing the amount of light reaching
the photosensitive region 3, the amount of light reaching the
photosensor 11 of the camera is increased, photosensitive
functions of the camera are improved, and thereby a full-
screen intelligent terminal can be realized.

FIG. 7 is a process flow diagram illustrating a manufac-
turing method of the display panel according to one embodi-
ment of the present invention.

As shown in FIG. 7, the manufacturing method of the
display panel comprises steps as follows: Step 101: provid-
ing an array substrate. The array substrate comprises a base
substrate and a thin film transistor layer disposed on the base
substrate. Step 102: forming a plurality of anodes on the
array substrate, wherein the array substrate is provided with
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a photosensitive region for disposing a photosensor of a
camera at one side away from the anodes.

As shown in FIG. 1, the photosensitive region 3 is
disposed on a bottom of the array substrate 1. In other words,
the photosensor of the camera can be disposed on the surface
of the bottom of the array substrate 1; alternatively, the
photosensitive region 3 can be a recess of the bottom of the
array substrate 1, that is, the photosensor of the camera is
disposed in the recess of the bottom of the array substrate 1,
thus thinning the array substrate 1 in a position correspond-
ing to the photosensor of the camera and increasing the
amount of light reaching the photosensor of the camera. The
anode 2 on the array substrate 1 can be produced by physical
vapor deposition.

step S103: patterning the anode which is disposed corre-
sponding to the photosensitive region.

As shown in FIG. 1, the anode 2 disposed corresponding
to the photosensitive region 3 has a patterned structure. The
patterned structure of the anode 2 can be made by photoli-
thography techniques like coating, exposure, and develop-
ment. The patterned structure of the anode 2 can be a
fan-blade shaped structure which is, for example, a three-
fan-blade structure as shown in FIG. 2, a four-fan-blade
structure as shown in FIG. 3, and a five-fan-blade structure
as shown in FIG. 4. The patterned structure of the anode 2
can be a structure of other shapes, as long as these shapes
can increase a light transmissive area of the anode 2; and the
present invention is not limited in this regard.

The anodes 2 have a light reflecting function, so have
extremely low light transmission. In solution, the anode 2
arranged corresponding to the photosensitive region 3 is
patterned, so that the anode 2 arranged corresponding to the
photosensitive region 3 has a patterned structure to increase
the light transmissive area of the anode 2 arranged corre-
sponding to the photosensitive region 3, thus improving
light transmission of the display panel and increasing the
amount of light reaching the photosensitive region 3.

Furthermore, the manufacturing method further com-
prises: forming a pixel definition layer on the array substrate
and the anodes; and forming a protrusion structure on a
surface of the pixel definition layer corresponding to the
photosensitive region.

Referring to FIG. 1, the pixel definition layer 4 is disposed
on the array substrate 1 and the anodes 2, and the protrusion
structure is arranged on the surface of the pixel definition
layer 4 corresponding to the photosensitive region 3. The
protrusion structure can be produced by photolithography
techniques like coating, exposure, and development. The
protrusion structure of the surface of the pixel definition
layer 4 comprises at least one sphere-shaped protrusion. In
the present embodiment, the protrusion structure is disposed
on the surface of the pixel definition layer 4 corresponding
to the position of the photosensitive region 3, so that light
having a large deviation angle is transmitted into the pho-
tosensitive region 3 to further improve light transmission of
the display panel.

The manufacturing method further comprises: forming a
polarizing film at one side of the pixel definition layer away
from the array substrate; and removing a portion of the
polarizing film disposed corresponding to the photosensitive
region.

As shown in FIG. 1, a polarizing film 5 disposed at one
side of the pixel definition layer 4 away from the array
substrate 1. A portion of the polarizing film 5 disposed
corresponding to the photosensitive region 3 is hollowed out
to form a hollow region 8. Since the polarizing film 5 filters
out about 50% of the light, the portion of the polarizing film
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5 in a region corresponding to the photosensitive region 3 is
removed to maximize the amount of light reaching the
photosensitive region 3.

In summary, in the manufacturing method of the display
panel, the photosensitive region for disposing the photosen-
sor of the camera is disposed at a bottom of the array
substrate, and the anode arranged corresponding to the
position of the photosensitive region has the patterned
structure to increase the light transmissive area of the anode,
improve light transmission of the display panel, and increase
the amount of light reaching the photosensitive region. The
pixel definition layer is provided with the protrusion struc-
ture on the surface of the pixel definition layer correspond-
ing to the position of the photosensitive region, so that light
having a large deviation angle is transmitted into the pho-
tosensitive region, thereby further improving light transmis-
sion of the display panel. The portion of the polarizing film
corresponding to the position of the photosensitive region is
the hollow region to maximize the amount of light reaching
the photosensitive region.

It is to be understood that the above descriptions are
merely the preferable embodiment of the present invention
and are not intended to limit the scope of the present
invention. Equivalent changes and modifications made in
the spirit of the present invention are regarded as falling
within the scope of the present invention.

What is claimed is:

1. A display panel, comprising a photosensitive area for
disposing a photosensor of a camera, wherein the display
panel comprises:

an array substrate;

a plurality of anodes disposed on the array substrate;

apixel definition layer disposed on the array substrate and

the anodes, wherein a surface of the pixel definition
layer is provided with a protrusion structure disposed
above the photosensitive area; and
a polarizing film disposed at one side of the pixel defi-
nition layer away from the array substrate, the polar-
izing film comprising an opening defined in a position
above the protrusion structure and the photosensitive
area, wherein the opening is defined in the polarizing
film and extending through a whole thickness of the
polarizing film, and the protrusion structure is disposed
between the opening and the photosensitive area;

wherein the photosensitive area is disposed on one side of
the array substrate away from the anodes, an orthogo-
nal projection of the photosensitive area projected on
the array substrate covers or coincides with an orthogo-
nal projection of the opening projected on the array
substrate, and the orthogonal projection of the opening
projected on the array substrate covers an orthogonal
projection of the protrusion structure projected on the
array substrate; and

wherein the anode which is disposed above the photo-

sensitive area comprises a patterned structure.

2. The display panel according to claim 1, wherein the
patterned structure comprises a fan-blade shaped structure.
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3. The display panel according to claim 1, wherein the
protrusion structure comprises at least one sphere-shaped
protrusion.

4. The display panel according to claim 1, wherein the
display panel further comprises an organic functional layer
and an encapsulation layer, the organic functional layer is
disposed on the pixel definition layer and the anodes, the
encapsulation layer is disposed on the organic functional
layer, and the polarizing film is disposed on the encapsula-
tion layer.

5. An intelligent terminal, comprising:

a camera and a display panel,

wherein the display panel comprises a photosensitive

area, a photosensor of the camera is disposed in the

photosensitive area, and the display panel comprises:

an array substrate;

a plurality of anodes disposed on the array substrate;

a pixel definition layer disposed on the array substrate
and the anodes, wherein a surface of the pixel
definition layer is provided with a protrusion struc-
ture disposed above the photosensitive area; and

a polarizing film disposed at one side of the pixel
definition layer away from the array substrate, the
polarizing film comprising an opening defined in a
position above the protrusion structure and the pho-
tosensitive area, wherein the opening is defined in
the polarizing film and extending through a whole
thickness of the polarizing film, and the protrusion
structure is disposed between the hollow region
opening and the photosensitive area;

wherein the photosensitive area is disposed on one side
of the array substrate away from the anodes, an
orthogonal projection of the photosensitive area pro-
jected on the array substrate covers or coincides with
an orthogonal projection of the opening projected on
the array substrate, and the orthogonal projection of
the opening projected on the array substrate covers
an orthogonal projection of the protrusion structure
projected on the array substrate; and

wherein the anode which is disposed above the photo-
sensitive area comprises a patterned structure.

6. The intelligent terminal according to claim 5, wherein
the patterned structure comprises a fan-blade shaped struc-
ture.

7. The intelligent terminal according to claim 5, wherein
the protrusion structure comprises at least one sphere-shaped
protrusion.

8. The intelligent terminal according to claim 5, wherein
the display panel further comprises an organic functional
layer and an encapsulation layer, the organic functional layer
is disposed on the pixel definition layer and the anodes, the
encapsulation layer is disposed on the organic functional
layer, and the polarizing film is disposed on the encapsula-
tion layer.



